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Extensive Data Collection
Started in the 1990s, EOSDIS 
today has 11,000+ data 
types (collections)
• Land
» Cover & Usage
» Surface temperature
» Soil moisture
» Surface topography
• Atmosphere
» Winds & Precipitation
» Aerosols & Clouds
» Temperature & Humidity
» Solar radiation
• Ocean
» Surface temperature
» Surface wind fields &     
Heat flux
» Surface topography
» Ocean color
• Cryosphere
» Sea/Land Ice & Snow Cover
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• Human Dimensions
» Population & Land Use
» Human & Environmental Health
» Ecosystems
EOSDIS
Earth Observing System Data and 
Information System (EOSDIS)
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EOSDIS – NASA’s Earth Science 
Data System
Has over 17 Petabytes of Earth science data archived 
In fiscal year 2016, delivered over 2 Billion data 
products to over 2.6 Million science users from around 
the world under a free and open data policy
Delivers near-real-time products in under 3 hours from 
observation
Provides easy access and discovery of data through 
many entry points, to over 11,000 unique data products
Provides the ability to search 34,000 data collections in 
a Common Metadata Repository on which 97% of the 
queries complete in less than 1 second. 
There are over 370.2 Million data granules in the 
repository.  95% of granule searches complete in less 
than 1 second.
Over 224,000 users have registered with EOSDIS and we 
routinely respond to over 100 user inquiries per week.
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Distributed Active Archive
Centers (DAACs)
Alaska Satellite
Facility DAAC
SAR Products, Sea Ice,
Polar Processes,
Geophysics
National Snow 
and Ice Data 
Center DAAC
Frozen Ground, 
Glaciers,
Ice Sheets, Sea Ice,
Snow, Soil Moisture
Land Processes
DAAC
Land Cover, Surface
Reflectance, Radiance,
Temperature, Topography,
Vegetation Indices
Physical
Oceanography DAAC
Gravity, Sea Surface 
Temperature, Ocean Winds, 
Topography, Circulation & 
Currents
Socioeconomic 
Data and 
Applications 
Center
Human Interactions,
Land Use, 
Environmental 
Sustainability,
Geospatial Data
Goddard Earth 
Sciences
Data and 
Information
Services Center
Global Precipitation, Solar 
Irradiance,
Atmospheric Composition 
and Dynamics, Global 
Modeling
Crustal 
Dynamics Data 
Information 
System
Space Geodesy,  
Solid Earth
Ocean Biology
DAAC
Ocean Biology,
Sea Surface
Temperature
Level 1 and
Atmosphere
Archive and
Distribution
System (LAADS)
MODIS Level-1
and Atmosphere
Data Products
LaRC
Atmospheric
Science Data
Center
Radiation Budget,
Clouds, Aerosols,
Tropospheric
Chemistry
Oak Ridge National 
Laboratory DAAC
Biogeochemical Dynamics, 
Ecological Data, Environmental
Processes
Global Hydrology
Resource Center DAAC
Hazardous Weather,
Lightning, Tropical Cyclones and
Storm-induced Hazards
Preserving NASA Earth Science Data
General requirements
• No loss of bits
• Discoverability and accessibility
• Readability
• Understandability
• Usability
• Reproducibility of results
NASA has developed Preservation 
Content Specification for Earth Science 
Data
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Discipline/ 
mission 
specific data 
systems
Community-
specific 
standards only
Data inter-use 
proved 
cumbersome
Improved 
access to 
heritage data 
Cross-system 
search and 
order access via 
data 
interoperability 
model
Common 
distribution 
format (HDF); 
other formats 
also supported
<1990 Mid-1990s
EOSDIS Technology Improvements 
and System Evolution
Support for 
high data 
volumes
Integrated 
core plus 
coupled 
elements 
Common data 
model
Expanded 
software tools 
and services
Options to 
support or 
interoperate 
with external 
data sources
Coexistence of 
heterogeneous, 
distributed data 
providers / 
information partners
Minimal set of core 
standards; support 
for community-
specific standards
Coordinate websites 
–
earthdata.nasa.gov
Preservation –
content 
specifications
Reusable software
Service Oriented 
Architecture
On-line archives and 
cross-system 
service invocation
Near Real-Time 
access
Late 90s + 2000s
Lessons learned and information technology advances
coupled with advice/comments from community 
supports a continuously evolving data system with 
growing capabilities
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Federated active 
archives; loosely 
coupled
User Needs driven 
software 
development
Common Metadata 
Repository with a 
Unified Metadata 
Model
Enable user 
registration to 
provide persistence 
and seemless access
Collaboratively 
developed data 
analytics software 
Open Source 
software and use of 
GitHub
Use of commercial 
cloud resources
Easy access Browse 
imagery
Ease of innovation 
and technology 
infusion
2010s +
Worldview and Global Browse Imagery 
Services
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GIBS / Worldview Goal:
To transform how users interact with and discover NASA Earth data; make it visual
Approach:
– The Global Imagery Browse Services 
(GIBS) provide open access to full 
resolution imagery derived from NASA 
products to any mapping client and 
script
https://earthdata.nasa.gov/gibs
– Worldview is an open source, browser-
based client to interactively explore 
GIBS (and SEDAC) imagery and 
download the underlying data
https://worldview.earthdata.nasa.gov
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Looking for Earth Science data?
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earthdata.nasa.gov
search.earthdata.nasa.gov
THANKS!!!!
Backup
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Categories of Content to be Preserved
1. Preflight/Pre-Operations: Instrument/Sensor characteristics including pre-
flight/pre-operations performance measurements; calibration method; 
radiometric and spectral response; noise characteristics; detector offsets
2. Science Data Products: Raw instrument data, Level 0 through Level 4 data 
products and associated metadata
3. Science Data Product Documentation: Structure and format with 
definitions of all parameters and metadata fields; algorithm theoretical basis; 
processing history and product version history; quality assessment 
information
4. Mission Data Calibration: Instrument/sensor calibration method (in 
operation) and data; calibration software used to generate lookup tables; 
instrument and platform events and maneuvers
5. Science Data Product Software: Product generation software and software 
documentation
6. Science Data Product Algorithm Input: Any ancillary data or other data 
sets used in generation or calibration of the data or derived product; ancillary 
data description and documentation
7. Science Data Product Validation: Records, publications and data sets
8. Science Data Software Tools: product access (reader) tools.
Top of Atmosphere Radiation
At the top of the atmosphere (TOA), incoming and outgoing radiation determine Earth’s average 
temperature. This image shows averaged net downward TOA radiation from the Clouds and Earth’s 
Radiant Energy System (CERES) instrument from 2001 to 2010. The Southern Hemisphere receives 
more net radiation than the Northern Hemisphere. (Courtesy D. Frierson et al., 2013, Nature 
Geoscience) – accessed through https://earthdata.nasa.gov/user-resources/sensing-our-
planet/rooting-out-rainfall 11
12
Aerosol particle sizes – red = small (man made); green = large (natural); yellow = mixed. 
Map based on data from MODIS instrument on NASA’s Terra satellite. 
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_RA
Aerosol Size – August 2015
Sea Surface Salinity
This image of Aquarius sea surface salinity (SSS) measurements averaged for 2012 shows a global 
color scale of salinity intensity. Warm colors mark stronger salinity values. Values are shown in a 
range between 30 grams per kilogram (purple) and 40 grams per kilogram (red). (Courtesy N. 
Kuring/NASA) – accessed through https://earthdata.nasa.gov/user-resources/sensing-our-planet/salt-
of-the-sea. 
13
Data
Transformation 
Map 
Projecti
on
Spectral
Subsetti
ng
Spatial
Subsetti
ng
Format
Conversi
on
Resampli
ng
Paramete
rs
Data transformation applies 
fundamental changes and 
conversions to attributes of the 
original data to suit the application 
requirements of end-users
Data transformation options of several 
kinds can help with Variety and Volume
Courtesy of B. Ramachandran, 
MODAPS/LAADS
